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ABSTRACT
Transjugular intrahepatic portosystemic shunt (TIPS) is an attractive therapeutic option in cirrhotic patients with
recurrent variceal bleeding refractory to medical and endoscopic therapy. There is little known about the use of
TIPS in patients with left ventricular assist devices (LVAD). We describe a patient with a durable continuous-flow
LVAD and concurrent decompensated cardiac cirrhosis who underwent successful TIPS placement for recurrent
variceal bleeding. The patient has had no rebleeding or encephalopathy in >12 months since TIPS placement.

INTRODUCTION
Cirrhotic patients with an episode of variceal bleeding are at a significant risk of rebleeding. Approximately 70% of
cirrhotic patients present with recurrent variceal hemorrhage within a year of their index bleed, with the rebleed-
ing risk being greatest immediately after an active bleeding episode.1,2 The American Association for the Study of
Liver Diseases guidelines for secondary prophylaxis of variceal bleeding recommend a combination of non-selec-
tive beta blockers with endoscopic variceal band ligation to diminish the risk of rebleeding.3 A transjugular intrahe-
patic portosystemic shunt (TIPS) should be considered in certain cirrhotic patients with recurrent bleeding.
Congestive heart failure, severe tricuspid regurgitation and severe pulmonary hypertension are absolute contrain-
dications for TIPS. There is little known about the use of TIPS in patients who have a left ventricular assist device
(LVAD).

CASE PRESENTATION
A 55-year-old man with ischemic cardiomyopathy supported with a HeartMate II (Thoratec Corp, Pleasanton, CA)
continuous-flow LVAD (CF-LVAD) as a bridge to an orthoptic heart transplant presented with index bleeding sec-
ondary to grade-3 esophageal varices, which were successfully treated with esophageal band ligation. Despite a
normal hepatic portosystemic venous pressure gradient and liver biopsy prior to LVAD placement (3 years prior),
further evaluation with a liver biopsy during this hospitalization showed stage 3–4 fibrosis with features of zone-3
pericentral congestion and a hepatic portosystemic venous pressure gradient of 16 mm Hg. He had 3 subsequent
episodes of rebleeding from varices that failed endoscopic therapy. During a multidisciplinary discussion, TIPS was
proposed for refractory variceal bleeding in this high-risk patient. A transthoracic echocardiogram revealed
severely depressed left ventricular function with an ejection fraction of 25–29%, normal right-ventricle size and

ACG Case Rep J 2018;5:e11. doi:10.14309/crj.2018.11. Published online: January 31, 2018.

Correspondence: David W. Victor III, Weill Cornell Medical College, Sherrie and Alan Conover Center for Liver Disease and Transplantation, Houston Methodist
J.C. Walter Jr. Transplant Center, Houston Methodist Hospital, 6550 Fannin St, Suite 1001, Houston, TX 77030 (dwvictor@houstonmethodist.org).

Copyright: © 2018 Thomas et al. This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0.

ACG Case Reports Journal / Volume 5 acgcasereports.gi.org 1

ACGCASE REPORTS JOURNAL

mailto:dwvictor@houstonmethodist.org


function, and mild pulmonary hypertension (estimated pulmo-
nary artery systolic pressure of 41 mm Hg) at a CF-LVAD
speed of 9,000 rpm.

While there was a concern for increased volume delivered
after TIPS and impending acute right-ventricle failure, a right-
heart catheterization demonstrated normal right atrial pres-
sure, mean pulmonary artery pressure, and pulmonary capil-
lary wedge pressure of 8 mm Hg, 19 mm Hg, and 12 mm Hg,
respectively, and a cardiac index of 2.71 L/min/m2. This was re-
flective of adequate left ventricular unloading at his baseline
pump and therefore a low risk for adverse cardiovascular
events with a TIPS. The patient underwent a successful TIPS,
which lowered his portosystemic gradient to 8 mm Hg. Post-
procedure, he was aggressively diuresed to prevent transient
right-heart failure. An echocardiogram showed severely
depressed left ventricular function with an estimated ejection
fraction of 30–34%, a mildly enlarged right ventricle, and an
estimated pulmonary artery systolic pressure of 41 mm Hg.
He was eventually discharged from the hospital after 4
days with close follow-up. He has had no further episodes
of rebleeding; his most recent echocardiogram remains
unchanged, and he awaits orthoptic heart transplant.

DISCUSSION
Variceal bleeding is a life-threatening complication in cir-
rhotic patients with a 6-week mortality as high as 20%.4 TIPS
is a low-resistance channel that reduces portal pressure. TIPS
is known to increase the cardiac output by approximately
50% and the right atrial and pulmonary artery pressures by
almost 100%.5,6 Furthermore, diastolic dysfunction is preva-
lent in 40% of patients with advanced cirrhosis and is associ-
ated increased mortality post TIPS.7 Right ventricular failure
is a well-known complication of CF-LVAD with an incidence
of 11%.8 Alteration of the ventricular interdependence, pul-
monary hypertension, increased right ventricular preload
(secondary to an increase in cardiac output), and tachyar-
rhythmias are some of the mechanisms that can contribute
to right ventricular dysfunction in patients supported with
CF-LVADs.9 Because a TIPS could significantly increase
right ventricular preload and predispose to right-heart fail-
ure in a high-risk VAD-dependent population, we suggest
adequate optimization of pump speed, effective right ven-
tricular unloading, and normal pulmonary pressures prior to
the procedure. This case represents a patient who had

adequate right ventricular function on right heart catheteri-
zation prior to TIPS. Aggressive postoperative diuresis and
careful attention to his LVAD parameters allowed the right
ventricle to adapt to the hemodynamic changes from the
TIPS. To our knowledge, this is the first case in which a
TIPS was used for a patient with a CF-LVAD for recurrent
variceal bleeding.
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